Function a on a Coxeter group
The concepts introduced in this section follow Lusztig in [7] . For w ∈ W , we define T w ∈ H by T w = T s 1 T s 2 · · · T s q , where w = s 1 s 2 · · · s q is a reduced expression in W . Then T w is independent of the choice of a reduced expression and hence is well defined. The set {T w | w ∈ W } forms an A-basis of H.
Let W be a Coxeter group with S its

Let − :
A → A be the ring involution which sends v n to v −n for any n ∈ Z. Then there is a unique ring homomorphism − : H → H which is A-semilinear with respect to − : A → A and satisfies T w = T −1 w −1 for any w ∈ W .
For any
It is known that for any w ∈ W , there exists a unique element c w ∈ H 0 such that c w = c w and c w ≡ T w mod H <0 . The set {c w | w ∈ W } forms another A-basis of H. We have w LR y for any y ∈ Z (w). So if P4 is true, then the inequality a(w) a (w) holds in general.
Denote
Call the Bruhat-Chevalley ordering on W . For any w ∈ W , set L(w) = {s ∈ S | sw < w} and R(w) = {s ∈ S | ws < w}.
Consider the following set: Proof. Under our assumption, the set Y (w) can be described as follows. The most part of the results stated in 3.1-3.4 can be found in [8] .
3.1.
Let W be the affine Weyl group of type A n−1 , n 2 (by abuse of notation, we denote W by A n−1 ).
Lusztig described A n−1 as a permutation group on the set Z as follows (see [ 
Any w ∈ A n−1 can be identified with an ∞ × ∞ permutation matrix (a ij ) i, j∈Z , where
The Coxeter generator set S = {s 0 ,
For any w ∈ A n−1 and 0 i < n, we have
(3.1.1)
For any i, j ∈ Z, the condition a ij = 1 implies that a i+qn, j+qn = 1 for all q ∈ Z. In particular, for any (maximal) proper subset J ⊂ S, the matrix (a ij ) i, j∈Z of an element z of W J contains an n ×n diagonal matrix block M(z) which is a permutation matrix and determines the matrix z by periodically extension. More precisely, there exists some 1 c n such that M(z) = (a ij ) c<i, j c+n is a permutation matrix. 
Fix a positive integer
where we stipulate λ p = μ q = 0 for p > r and q > t. This defines a partial ordering on the set Λ. The above definitions of a w-chain, a (w, k)-chain-family and a partition ψ(w) is also applicable to any permutation in the symmetric group S m over the set {1, 2, . . . ,m} (or equivalently, to any m × m permutation matrix).
For any w ∈
A submatrix w = (a ij ) i∈I, j∈ J of w = (a ij ) i, j∈Z with I, J ⊂ Z is called n-distinguished if h ≡ k (mod n) for any h = k either both in I or both in J (hence |I|, | J | n). The following fact can be seen easily: suppose that w is an n-distinguished submatrix (a ij ) i∈I, j∈ J of w = (a ij ) i, j∈Z ∈ A n−1 , then any w -chain is also a w-chain. This implies that ψ(w ) ψ(w).
3.4.
For any λ ∈ Λ n , it is known (see [5, Theorem 6] and [8, Theorem 17.4] ) that the inverse image ψ −1 (λ) forms a two-sided cell (denoted by Ω λ ) of A n−1 . Moreover, we see by [11, Theorem B] that the map ψ induces an order-reversing bijection from the set Cell( A n−1 ) of two-sided cells of A n−1 to the set Λ n , that is, (2)w, . . . , (11) w = (2, 1, 9, 15, 14, 8, 7, 6, 0, −1, 5) . The matrix form of w is as in Fig. 1 Now that Conjecture 2.1 fails to hold in general, it is desirable to propose a new conjecture to replace it. We shall do it in the remaining part of the section. For w ∈ W , denote by Ω(w) the two-sided cell of W containing w. Define 
We consider the following auxiliary statement. 
